Several reports have described different lung lesions mimicking primary or metastatic neoplasms. In this paper, we describe the different features of two uncommon and benign lung lesions mimicking metastasis from a primary large bowel adenocarcinoma. Our patient is a 75-year old female with a history of invasive rectal adenocarcinoma. One month after her surgery, she started complaining of coughing and shortness of breath. Clear cell sugar tumor and minute meningothelial-like nodules had been found incidentally and simultaneously during her chest x-ray. The diagnosis had been made based on morphology and was supported by a positive staining to a panel of immunohistochemical stains including CD34, vimentin, HMB45, melan A and S100. An ultra-structural examination was also performed and confirmed the presence of melanosomes in sugar tumor. The coexistence of lung sugar tumor and minute pulmonary meningothelial-like nodules has never been reported in the literature and an awareness of these lesions is essential to correctly diagnose and stage patients.
tions and treatment. She had a history of progressive constipation and per rectal bleeding for a period of 5 months. A colonoscopy showed multiple polyps in the transverse and sigmoid colon and a circumferential ulcerating mass, 10 centimeters from the anal verge. Biopsies were taken from the rectosigmoid mass and a diagnosis of moderately differentiated adenocarcinoma of the large bowel was rendered.
The patient underwent a chest-abdomen-pelvis computed tomography and multi-planer multi-sequential MRI of the pelvis. The films showed a neoplastic mass involving the rectum with enlarged regional lymph nodes. Results of routine laboratory investigations were within normal limits.
A total proctocolectomy with end ileostomy procedure was performed followed by a total abdominal hysterectomy (TAH) and bilateral salpingo-oophorectomy (BSO). The pathological diagnosis was invasive, moderately differentiated, adenocarcinoma of the rec-tum (pT3N2M0 according to the 7th AJCC staging system). The TAH and BSO specimen was negative for malignancy and showed only cystic atrophy of the endometrium and chronic cervicitis. The patient was discharged on the twelfth day postoperation with an uneventful hospital stay and well-functioning stoma. One month after discharge, the patient started complaining of coughing and shortness of breath. A chest x-ray and a high-resolution CT identified two suspicious small nodules in the upper and lower lobes of the right lung. The patient underwent thoracoscopy and CT-guided wedge resection of both lung nodules.
Pathologic Findings
Macroscopically, specimen 1 was from the right lower lobe and comprised a lung wedge biopsy with a well-cir- cumscribed firm white nodule measuring 0.4×0.3×0.3 cm. Specimen 2 was from the right upper lobe and was grossly unremarkable. Microscopically, specimen 1 showed a well-circumscribed lesion consisting of solid sheets of polygonal to oval cells with distinct cellular borders. The cytoplasm was clear to pale eosinophilic. The nucleus was round to oval with fine chromatin and inconspicuous nucleolus. No mitotic figures were seen. The nodule was well-vascularized and showed entrapped bronchi with narrowed lumina (Figure 1) .
In addition to the routine hematoxyline and eosin stain, the cells were positive to Periodic acid-Schiff (PAS) special stain. A panel of immunohistochemical stains was done using Benchmark, Ventana. The neoplastic cells showed membranous positivity to CD34 and vimentin (mouse monoclonal, ready to use, Novocastra), cytoplasmic positivity to HMB-45 (mouse monoclonal, 1:50, Novocastra) and melan A (mouse monoclonal, 1:25, Novocastra) in most of the cells (Figures 2A, 2B ) and focal nuclear and cytoplasmic positivity to S100 (rabbit polyclonal, ready to use, Novocastra). They were negative to cytokeratin-cocktail (Figure 3) , CK7, vimentin, SMA, NSE, synaptophysin and CD68. Tissue from the paraffin-embedded blocks was retrieved and reprocessed for electron microscopy. Ultrastructural features included clumped cytoplasmic glycogen granules and rare melanosomes. Most of the tumor cells were resting on well-recognized basal lamina.
Specimen 2 showed a minute pulmonary meningothelial-like nodule consisting of nests of oval to epithelioid cells with a pale eosinophilic cytoplasm and indistinct cellular borders. The nuclei were oval, centrally located with a fine granular chromatin and inconspicuous nucleoli (Figure 4) . The cells were positive to EMA (mouse monoclonal, ready to use, Novocastra), Vimentin (mouse monoclonal, ready to use, Novocastra) and PR (mouse monoclonal, ready to use, Novocastra) immunostains confirming the above diagnosis. The patient was discharged on the second day of the procedure with no complications. She was still under careful follow-up in the outpatient clinic at the time of writing.
DisCussion
Perivascular epithelioid cell neoplasms are a family of tumors that share morphological features and show both melanocytic and muscular differentiation demonstrated by immunohistochemistry. This group includes renal angiomyolipoma, pulmonary clear cell sugar tumor (CCST), lymphangioleiomyomatosis and less common neoplasms of the soft tissue, female genital and gastrointestinal tracts. 2, 4 In 1963, Liebow and Castleman reported the first 12 cases of CCST of the lung.
1 Although a number of cases have been recognized since then, it is still considered an extremely rare primary pulmonary neoplasm. 5 It shows equal gender distribution though a slight female predominance was noticed in some case series. 1, [6] [7] [8] [9] The age distribution is wide, starting from the 1st to the 6th decades. CCST is usually asymptomatic except for a few cases with symptoms such as hemoptysis. 1, 8 It is usually recognized incidentally on chest x-ray, in any lobe, as a peripheral coin lesion ranging from 0.7 to 6.5 cm. 6, 8 Although histology and confirming ancillary studies are the golden standard for the diagnosis, CCST was recognized in cytology specimens as a dual population of cohesive clusters of polygonal and spindle cells with fragile cytoplasm and frequent stripped nuclei. Delicate transgressing vessels can also be seen. 10 The course of this tumor is benign though there is a case report of a metastatic CCST to the liver and subsequent death of the patient.
11 Features that could point to a malignant potential are size >2.5 cm, necrosis, mitotic index of 1 per 50 high power fields, marked pleomorphism and nuclear atypia.
11,12 Due to its rarity, there are no well established guidelines to the treatment of CCST, however, surgical excision without adjuvant therapy is recommended. 9 The differential diagnosis of CCST includes clear cell variant of lung adenocarcinoma, acinic cell carcinoma, chemoductoma as well as metastatic carcinoma including renal cell carcinoma, adrenal cortical carcinoma and clear cell carcinoma of the female genital tract. A simple panel of immunohistochemical stains can differentiate between those entities and confirm the diagnosis.
On the other hand, minute pulmonary meningothelial-like nodules (MPMNs) were first described by Korn et al in 1960. 3 These are not uncommon benign lesions with a detection rate ranging from 7% to 13.8% in surgical resection specimens.
13 Radiologically, they appear as small persistent attenuated ground-glass opacities.
14 Such findings are nonspecific and raise the probability of metastatic deposits especially in patients with previously diagnosed primary tumors. MPMNs are detected incidentally in and no treatment is required as they run a benign course.
In conclusion, we describe an unusual case of an elderly female patient presenting with two benign rare lung lesions mimicking metastatic deposits. An awareness of such entities is essential and pathological correlation is needed, particularly for patients with known malignancies, in order to stage the disease properly and provide the patients with the optimal treatment options.
